^The assistance of Dr. Jack Ruttle in the preparation of the fistulated steers and of Mr. Monte Mauldin in conducting part of the chemical analysis is gratefully acknowledged.
feeds collected through an esophageal fistula. Some (Edlefsen et al., 1960; Campbell et al., 1968) have compared the chemical composition of fistula samples with hand-plucked grass while others have compared fistula samples with clipped forage (Bath et al., 1956; Weir and Torell, 1959; Bredon et al., 1967) .
The purpose of this study was to compare the chemical composition of esophageal-fistula samples with both feed and hand-plucked grass samples.
Methods
Experiment l.-Each of seven feeds was divided into four portions.
One portion was used for chemical analysis and the others were fed to each of three esophageal-fistulated Hereford steers which had been kept off feed overnight.
Two hundred and fifty grams of tobosa hay and 451 to 454 g each of alfalfa hay, ground milo, cottonseed meal, pelleted mixture, alfalfa hay mixture and cottonseed hull mixture were fed to and consumed by each steer (see Table  1 for ingredient content of mixtures). There were no feed refusals.
Esophagealfistula samples were collected in a plastic bag within a canvas bag positioned below the fistula. All saliva collected remained as part of the sample. All samples were weighed and dried at 70 C in a forced-air oven, ground through a 60-mesh screen in a Wiley mill and analyzed for dry matter, ash, crude protein, ether extract, and fiber (A.O.A.C., 1960) . Experiment 2.-Three hand-plucked and three fistula samples of dormant tobosa grass were collected in each of seven pastures at the Jornada Experimental Range. The pasture treatments were (1) control, (2) feeding cottonseed meal, (3) spraying molasses on forage, (4) spraying molasses and urea on forage, (5) nitrogen fertilizer on forage, (6) burning, and (7) mowing and feeding of hay plus aftermath grazing. The steers were those used in experiment 1 and were penned overnight before collecting samples the next morning. This procedure of keeping the animals off feed for several hours before collecting was also used by Edlefsen et al. (1960) , Bredon et al. (1967), and Campbell et al. (1968) and was recommended by Toreil (1954). All samples were collected during the morn- Part of each sample was dried at 70 C in a forced-air oven, ground and analyzed for dry matter, ash, silica, crude protein, ether extract, and A.O.A.C. fiber. Wet fistula samples were used for the acid-detergent fiber and lignin determinations. The Student's t was used as a test of significance for the chemical composition between feed and fistula samples. Analysis of variance and Duncan's multiple range tests were used for the hand-plucked and fistula comparisons (Steel and Torrie, 1960 
Results
and Discussion
Experiment 1
The feeds offered were eaten in a relatively short period (Table l) , and no difficulty was encountered in collecting the samples through the fistula. The pellets, concentrates and high-concentrate mixtures were consumed at a much faster rate than the hays.
Tobosa was consumed at the slowest rate with alfalfa hay intermediate between tobosa hay and the other feeds. The organic matter recoveries varied from 87.5 to 95.2y0 and were similar to those reported by Campbell et al. (1968) for concentratetype feeds but considerably higher than those for clipped grasses.
Chemical composition of the feeds offered and of the fistula samples is shown in Table 2 . The ash TOBOSA GRASS 157 content was significantly higher in the fistula samples for all feeds except cottonseed meal. This increased ash was apparently due to saliva contamination, and is in agreement with the results reported by other researchers including Campbell et al. (1968) , Hoehne et al. (1967) and Lesperance et al. (1960) .
Because of increased ash, McManus (1961) and Grimes et al. (1965) suggested that chemical composition be expressed on an ash-free or organic matter basis.
Only in the case of ground milo was the protein content significantly higher in the fistula samples than in the feed samples. Since saliva dry matter contains about 4.51 y0 protein (Bailey and Balch, 196 I), large amounts of saliva collected with a sample could increase the protein content.
HOWever, Bath et al. (1956) , Edlefsen et al. (1960) , Lesperance et al. (1960) and Campbell et al. (1968) have reported no increase of protein in esophageal fistula samples. Hoehne et al. (1967) found that fistula samples of prairie sandreed and blue grama, which were squeezed to remove excess saliva, were lower in protein than feed samples, and that nonsqueezed fistula samples of prairie sandreed were significantly higher than squeezed samples.
The ether extract content of the three mixed feeds and ground milo was significantly higher in the feed than in the fistula samples.
Bath Fiber content of the fistula samples was significantly higher for alfalfa hay and lower for tobosa hay than the feed offered. Lesperance et al. (1960) reported an increase of fiber in fistula samples while Bath et al. (1956) and Campbell et al. (1968) reported that fistula samples of bermudagrass were lower in ether extract than hand-plucked grass.
Acid-detergent fiber was significantly higher than 14.0.A.C.
fiber for both hand-plucked and fistula samples in all pastures. Pasture differences were also significant for both methods. Since detergent fiber was determined on wet fistula samples which were not ground and, therefore, contained many large particles of forage, incomplete digestion during refluxing could have resulted in higher values for the detergent fiber. However, this was not true for hand-plucked samples, since the preparation of the samples was the same for both fiber determinations.
Pasture differences were significant for all constituents except ash. The forage sprayed with molasses plus urea was highest in protein and lowest in nitrogen-free extract, but that sprayed with molasses only contained the least protein and most nitrogen-free extract. These pasture samples also contained significantly less A.O.A.C. fiber and detergent fiber. Samples of grass from pasture 3 (fed tobosa hay) contained more lignin than samples from the other pastures.
The pasture x method interaction was significant for ash, protein, and detergent fiber. These interactions were probably due to the pasture treatments.
Pasture differences within methods were considerable and are shown in Table 3 . For ash there was a significant difference between methods in all pastures. The fistula samples from the pasture in which cottonseed meal pellets were fed and the control pasture contained more protein, while fistula samples from the pasture sprayed with molasses plus urea contained less protein than hand-plucked grass.
Conclusions
Organic matter recovery of seven feeds collected through esophageal fistulae of three steers averaged 90.4%.
The fistula samples were significantly higher in ash for all feeds except cottonseed meal, in protein for ground milo, and in A.O.A.C. fiber for alfalfa hay; but they were lower in ether extract for a pelleted mixture, alfalfa hay mixture, cottonseed hulls mixture, and ground milo and in A.O.A.C. fiber for tobosa hay. Chemical composition of feed samples collected through an esophageal fistula should be expressed on an organic matter basis.
Fistula samples of grazed forage contained sig- were significant ior all constituents except ash and the pasture x method interaction was significant for ash and protein.
Except for ash, the differences in chemical composition between hand-plucked and esophagealfistula samples were apparently due to selectivity by the grazing steers. We assume, therefore, that samples collected by means of an esophageal fistula are more nearly representative of the forage consumed by grazing steers than samples hand-plucked by a technician. 
